Applicability of a multiplex PCR to detect the seven major Shiga toxin-producing Escherichia coli based on genes that code for serogroup-specific O-antigens and major virulence factors in cattle feces.
An 11-gene multiplex polymerase chain reaction (mPCR) was developed based on genes that code for serogroup-specific O-antigens and four major virulence factors (intimin, enterohemorrhagic hemolysin, and Shiga toxins [Stx] 1 and 2), to detect O157 and the "top six" non-O157 (O26, O45, O103, O111, O121, and O145) Shiga toxin-producing Escherichia coli (STEC). The assay specificity was validated with pure cultures of seven major STEC (185 strains), 26 other STEC (65 strains), non-STEC (five strains), and 33 strains of other genera and species. Sensitivity of the assay with cattle fecal sample spiked with pooled cultures of seven major STEC was 10⁵ colony-forming units (CFU)/g before enrichment and 10² CFU/g after enrichment. The applicability of the assay to detect STEC in fecal samples (n=50), before and after enrichment, was evaluated by comparing with culture-based methods for O26, O111, and O157. The mPCR assay of 50 fecal samples showed seven (14%) positive before enrichment and 23 (46%) positive after enrichment for one or more of the seven O-groups. Overall, 17 isolates from 17 fecal samples and 27 isolates (four for O26, three for O45, and 20 for O103) from 19 fecal samples were obtained, by culture-based methods, for O157 and non-O157 serogroups, respectively. None of the 27 non-O157 isolates possessed the stx genes, suggesting that cattle harbor Shiga toxin-negative E. coli belonging to the "top six" non-O157 serogroups. Our data, although based on a limited number of samples, suggest that the sensitivities of the mPCR and culture-based methods in detecting the seven serogroups of STEC in feces differed between O-groups. An obvious limitation of our mPCR is that the concurrent detection of virulence genes and the serogroups in a sample does not necessarily associate the virulence genes with the prevalent serogroups in the same sample. The major application of our 11-gene mPCR assay may be in identifying putative colonies of STEC obtained by culture-based methods.